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Abstract of J P2001 042211 

PROBLEM TO BE SOLVED: To provide a 
projection lens and a projection device using 
the lens capable of projecting the original 
picture of a projected picture displayed on a 
liquid crystal display element to the surface of 
a screen with high optical performance. 
SOLUTION: Picture information on plural color 
light beams based on plural display element is 
synthesized through a color synthesizing 
means and enlarged and projected by a 
projection lens PL to the surface of the screen 
S in this projection device. The lens PL is 
provided with a 1st lens group L1 having 
positive refractive power, a diaphragm, a 
means for folding an optical path, and a 2nd 
lens group L2 having negative refractive power 
in the above mentioned order from the display 
element side. 
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Translation of Column 1. lines 2-8 



[Claim 1] 

A projection device for synthesizing image information of a plurality 
of colored light beams based on a plurality of display elements via a color 
synthesizing means, and for enlarging and projecting the image information 
20 on a surface of a screen by a projection lens, 

wherein the projection lens comprises: 

a first group of lenses having positive refractive power; 

an aperture stop; 

a means for holding an optical path; and 
25 a second group of lenses having negative refractive power, in this 

order from the display element side. 

Translation of Column 2. lines 7 - 12 

30 [Claim 14] 

The projection device according to any one of Claims 1 to 13, wherein 
an interval between lenses in the first group of lenses is variable so as to 
vary the focal length. 
[Claim 15] 

35 The projection device according to any one of Claims 1 to 14, wherein 

an interval between lenses in the second group of lenses is variable so as to 
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perform Floating adjustment. 



Translation of Column 9. line 39 - Column 10. line 4 

[0073] (I- 12) An interval between lenses in the first group of lenses is 
variable so as to vary the focal length. 

[0074] Considering the demand of rear projection devices like the rear 
projection devices of the present invention, it is preferable to provide a 
magnification adjustment mechanism for absorbing variations of 
manufacturing error of the respective lenses. Herein, it is preferable, for 
aberration correction, that the interval of between lenses in the first group 
of lenses is variable so as to vary the focal length. 

[0075] (I- 13) An interval between lenses in the second group of lenses is 
variable so as to perform Floating adjustment. 

[0076] A focus mechanism is required for smoothly varying a screen size. 
In this case, in order to correct tilt of an image that specifically occurs to a 
wide-angle lens, it is preferable that the interval between the lenses in the 
second group of lenses is variable so as to perform the Floating adjustment. 
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ofc^(c#l L-CH7 t^-ri d tc-fe -y M»© (^6P 
©) ^T[tijA^03fc$Steering-Mirror MR{c:T^b«^. 
SaLCDtcP8L.TOMffl»rffi (3REn®) (9 0Jt 

ring-Mirror MRCQ&tf#!mi9 OlgmCZ+ftX'b 

*). tmtfmmz<m*x<<-xm&v>% i tzmmj]m 

©IR K «t & ^ R& <* Z b IPX* % h . 
[0082] ^<50ffi(i»^© 1 1 PHKwoTBL^K 

[0083] i^, *SISfe?f^co l JT7°o^*x^>-gy^ 
yX (t9&lsyX) 2:0. 5n^7^--^XLJtt#0 
lRllllS:ll5fc^. 

[ 0 0 8 4 ] 0 3 li*«BB<otft»P>rXtffl^jttia«S 

S^]^®3c0ggP«lB^-C*>S. 03Og^©i 
?S a B B ^^S L C D (1 1 9 Ulte-fe-S-fiJcT 'jXAXPR, 

lEcommjjnmiisyxmL.i. %mr<0MfH7-M 

RRVA<D!#,mj](?>m2V-yXmL2<Dffif8.l l ZXf&'>X 

[0085] 3^Eft^®T'«s H)S6^^ 2 t J|* "3 , ^ 
2 P >Xff L2C2 tSC<9#|3$® V >X ( #fSA S P ) 

[0086] 7tS&*f0fi{f*Si: tT . *ffig!B 
1 i: HSi: 0 5 5 - (Steer i ng-Mi rror) M R £8UB LT 

[0087] l&m.BMX1i 'J77ny x ^y 3 yt7 
h <?5«®*f6jfc{iJt«^# ^r^^- xtfb tt&b^-> 

fz&zmaixmiizvk-txoiz-k-yhwm (^ep©) 

^"|tl*^c03fe5rSteering-Mirror MRlZXi&BB^F&M 
LCD^L-CC0Mja*-(6j (^ep®) ( 9 0^ 
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[0088] uftfci 0 . Steering-Mirror MRiO»f ^I^iT'y^tl)^, 

Mt&nLxtt&ft&x<r>&mz£zm&t:W3<zkw -frmzum. ^tcom^^iEt u R£j£m&m¥ 

"CSS, ffi. A, B,C, D, E£**#«ffiffi»fc LfcfcS. 

[00 89] **>flWi. ISfe^«2^:|6]«^:<7)T-|¥LV^ [0 094] 

[00 90] *»S^y77Dyx^y 3 y (i/r) H 2 

[0091] »:^*s&HH^scffiiiSfiWiSr^'r. mm i o o 9 5 ] &&*-c*lt^* . 

S^fflfcfcvvCR i 14*? U -y«cfc i #BO [ 0 0 9 6 ] X. W»0«*H^fc»i@^W4:^B8fl5 

d i \±x7 1; — >-«i J: omtcm i #a?)3K^ 1 fc^-r, 

gcffl»fiOT 1 

f no. 1:2. 4 2co = 46* X2 

R 1= 56.735 D 1= 4.20 N 1=1.49376 u 1= 57.1 

*R 2= 34.761 D 2= 11.03 

R 3= 48.612 D 3= 3.60 N 2=1.49376 ^2=57.1 

*R 4= 33.416 D 4= 20.16 

R 5= 101.142 D 5= 3.50 N 3=1.65355 u 3= 52.0 

R 6= 26.619 D 6= 9.71 

R 7= 1201.789 D 7= 3.10 N 4=1.66041 u 4= 51.0 

R 8= 45.000 D 8= 5.86 

R 9= 96.151 D 9= 5.69 N 5=1.83932 u 5= 37.2 

R10= -143.905 D10= 3.65 

Rll= oo Dll= 42.50 N 6=1.51825 u 6= 64.1 

R12= oo(jj$K)) D12= 12.18 

R13= -250.900 D13= 2.50 N 7=1.83932 u 7= 37.2 

R14= 25.357 D14= 10.23 N 8=1.81264 u 8= 25.4 

R15= -108.581 D15= 0.10 

R16= 43.723 D16= 9.32 N 9=1.48915 u 9= 70.2 

R17= -49.690 D17= 4.10 

R18= -49.244 D18= 2.60 N10=l. 80619 u 10= 27. 7 

R19= 45.000 D19= 8.77 Nll=l. 48915 2^11=70.2 

R20= -58.143 D20= 0.20 

. t R21=-3521.585 D21= 3.00 N12=l. 83932 ^12=37.2 

R22= 50.000 D22= 8.75 N13=l. 48915 ^13= 70.2 

R23= -72.544 D23= 0.20 

R24= 95.678 D24= 6.08 N14=l. 48915 ^14=70.2 

R25= -163.332 D25= 0.20 

R26= 60.462 D26= 6.62 N15=l. 48915 u 15= 70.2 

R27= 1000.000 D27= 14.50 

R28= oo. D28= 50.00 N16=l. 51825 i/16= 64.1 

R29= oo 

2M R 3.47608D+01 K -4.21977D-1 B 1.80509D-06 C -3.31417D-09 
D 1.74821D-12 E -7. 16448D-16 
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4® R 3.34163D+01 K -1.73657D-1 B-3.70371D-O6 C 7.63396D-09 
D -8.18170D-12 E 3.68298D-15 





f no. 1:2. 


4 


2(0 


= 46° X2 








R 1= 


56.126 


D 1= 


4.20 


N 1=1.49376 


V 


1= 


57.1 


*R 2= 


32.986 


D 2= 


12.02 










R 3= 


51.810 


D 3= 


4.00 


N 2=1.66107 


u 


2= 


51.0 


R 4= 


36.042 


D 4= 


11.41 










R 5= 


62.817 


D 5= 


3.50 


N 3=1.66107 


u 


3= 


51.0 


R 6= 


29.444 


D 6= 


12.84 










R 7= 


-116.031 


D 7= 


3.10 


N 4=1.66108 


V 


4= 


50.9 


R 8= 


51.667 


D 8= 


13.86 










R 9= 


141.097 


D 9= 


8.01 


N 5=1.83932 




5= 


37.2 


R10= 


-100.161 


D10= 


37.22 










Rll= 




Dll= 


17.03 










R12= 


93.714 


D12= 


2.50 


N 6=1.83932 


V 


6= 


37.2 


R13= 


25.279 


D13= 


7.94 


N 7=1.81264 


u 


7= 


25.4 


R14= 


159.642 


D14= 


0.10 










R15= 


37.960 


D15= 


8.23 


N 8=1.48915 




8= 


70.2 


R16= 


-59. 594 


D16= 


4.10 










R17= 


-50.000 


D17= 


2.60 


N 9=1.80771 


V 


9= 


28.9 


R18= 


45.000 


D18= 


9.71 


N10=l. 48915 


^10= 


70.2 


R19= 


-51.417 


D19= 


0.20 










R20= 


-277.052 


D20= 


3.00 


Nll=l. 83932 


^11= 


37.2 


R21= 


50.000 


D21= 


8.15 


N12=l. 48915 


i^l2= 


70.2 


R22= 


-85.013 


D22= 


0.20 










R23= 


54.945 


D23= 


9.77 


N13=l. 48915 




13= 


70.2 


R24= 


-269.477 


D24= 


0.20 










*R25= 


72.603 


D25= 


6.22 


N14=l. 49376 




14= 


57.1 


R26= 2757.961 


D26= 


10.00 










R27= 


00 


D27= 


45.00 


N15=l. 51825 


^ 15= 


64.1 



R28= oo 

2B R 3.29861D+01 K -4.58369D-1 B 2.05598D-O7 C -2.24051D-O9 

D 1.28789D-12 E -6.88048D-16 

25® R 7.26028D+01 K -2.82554D+00 B-1.26556D-06 C -1.21731D-09 

D 3.56772D-B E -1.11789D-15 





WM3 

f n o . 1 


: 2. 4 2a) 


= 46° X2 








R 1= 


56.408 


D 1= 4.20 


N 1=1.49376 


V 


1= 


57.1 


*R 2= 


34.719 


D 2= 11.34 










R 3= 


49.150 


D 3= 3.60 


N 2=1.49376 




2= 


57.1 


*R 4= 


33.405 


D 4= 18.33 










R 5= 


117.783 


D 5= 3.50 


N 3=1.61951 


V 


3= 


50.7 


R 6= 


28.152 


D 6= 10.30 










R 7= 


1651.255 


D 7= 3.10 


N 4=1.66108 




4= 


50.9 


R 8= 


45.000 


D 8= 11.81 










R 9= 


94.883 


D 9= 7.68 


N 5=1.83932 


V 


5= 


37.2 



■ 
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R10= 


-140.017 


D10= 32.34 








Rll= 




Dll= 


14.65 








R12= 


-569.806 


D12= 


2.50 


N 6=1.83932 


u 6= 


37.2 


R13= 


27.104 


D13= 


8.19 


N 7=1.81264 


u 7= 


25.4 


R14= 


-154.044 


D14= 


0.10 








R15= 


42.097 


D15= 


9.22 


N 8=1.48915 


v 8= 


70.2 


R16= 


-54.789 


D16= 


4.10 








R17= 


-50.013 


D17= 


2.60 


N 9=1.81951 


v 9= 


27.8 


R18= 


45.000 


D18= 


8.76 


N 10=1. 48915 


*/10= 


70.2 


R19= 


-56.842 


D19= 


0.20 










-1194.588 


D20= 


3.00 


Nll=l 83932 


u 11 = 

11 


37 2 


R21= 


50.000 


D21= 


8.87 


N 12=1. 48915 


i/12= 


70.2 


R22= 


-66.895 


D22= 


0.20 








R23= 


101.029 


D23= 


5.60 


N13=l. 48915 


^ 13= 


70.2 


R24= 


-208.991 


D24= 


0.20 








R25= 


57.185 


D25= 


7.83 


N 14=1. 48915 


2^14= 


70.2 


R26= 


1000.000 


D26= 10.00 








R27= 


oo 


D27= 


50.00 


N15=l. 51825 


i/15= 


64.1 


R28= 


00 













2ffi R 3.47188D+01 K 

D 1.75818D-12 E 

41 R 3.34045D+01 K 

D -8.41642D-12 E 



-4. 31944D-1 
-7. 10970D-16 
-1.67858D-01 
3.72052D-15 



B 1.79158D-06 C -3.28606D-09 



B-3. 68582D-06 C 7. 73398D-09 



[00 97] 
[*1 3 





mmffli 


ms$$i2 


mm&]3 


fZ/f 


228 


3.1 


3.07 


tref/ltt 


0.64 


0.56 


0.56 


o1/f1 


0.9 


089 


0.9 



[00 98] 

xx-x ?>j- ym±iztmr * il asat^ >x<r>m& 
Loo, amt-i z\kt<x'Z hmiuisxmfztizm 

[0099] Z<7)1&, *mUz£ti\m&tii%Xf&1vfi: 

[BHoflMMrBtgn 

[02 ] *^<ofiaf%jB^m^2(osanffi«Bi 

[03 ] 3(s^BJcoS»fllS^**t^«3COSa!ffilBS0 



[04] xmintkMisyxemimimiimmzm 

mJtMa-ca Lfck? nmmm. 0 . 5 mtfD k ft <H$HJR 

[06] *^WSIf^>X<7)Scffl^0|3<^&ffiS:m 
m Lfc k # CDt&WESi 0 . 5 mcOk S ^BUS 

[ 0 7 ] *5WBfcffi 6 &tt$«098Mtmgl 

[^ofjHj] 

PL 
L 1 
I j 2 
XPR 
ASP 
S 

LCD 
MR 
ST 
AS 
AM 



Sgli/VXf* 

^2i/yxef 

Steeri ng-Mi rror 
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mi 1 



[H2] 




PL 



( 





LCD 




XFR 



ASP 



LI 




< 



MR 
ST 



[03] 



[H4] 



Fno = 2A 2 92* 



2<u = 92" 



2tJ=92* 



AM 




ASP 



LCD 



i-XPR 



450ms 



L2 



620rm 



AS 



Ll 



620ma 




-0.50 0.60 -0.50 0.50-3.00 



[[15] 



3. 00-0.03 O.03 



Fno = 2>4 
450m IT 



2aj=92" 



AS 



1 



AM 



2o>=92' 



J 

450nm ' jt-620nn 



-t 
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[136] 



Fdo = 2.4 2 cl> = 92" 2co = 92° 2fc> = 92° 




620bn 



-0.50 0.50 -tt 50 0.50-3.00 3.O0-O.Q3 0.03 

tmw& &&&& 
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